Distinctive IGH gene segment usage and minimal residual disease detection in infant acute lymphoblastic leukaemias.
Infant acute lymphoblastic leukaemia (ALL) represents a rare but unique subset with poor prognosis. We analysed mixed-lineage leukaemia (MLL) gene rearrangements and the sequences of complete and incomplete immunoglobulin heavy chain gene rearrangements (IGH) in 14 infants (age < or = 12 months at diagnosis) enrolled on Dana-Farber Cancer Institute ALL Consortium Protocol 95-01. The dynamics of the leukaemic clone were followed during the course of the disease by quantitative real-time polymerase chain reaction of IGH rearrangements. Sixteen sequences were obtained from 13 (93%) of these infants. There was marked over usage of the V(H)6.1 gene segment (64%) in infants compared with older children with ALL (8%), (P < 0.001) and overusage of D(H)6 (P = 0.004) and J(H)1 (P = 0.004). Poor outcome was associated with MLL gene rearrangements rather than any specific V(H)D(H)J(H) gene usage patterns. Levels of minimal residual disease (MRD) at the end of induction appeared to be high in infants with ALL compared with older children, and although the number of infant cases studied was small, there were no differences in MRD levels after induction therapy in infant ALL with or without MLL gene rearrangements (P = 0.41) and quantitative MRD assessment at the early time points may not be predictive of outcome. Novel treatment strategies are required to improve the outcome in this poor prognosis subset of children with ALL.